Monocrotaline pyrrole enhanced bone morphogenetic protein 7 signaling transduced by alternative activin A receptor type 2A in pulmonary arterial smooth muscle cells.
Increased expression levels of bone morphogenetic protein 7 (BMP7) are associated with poor prognosis in pulmonary hypertension patients. However, whether BMP7 signaling conspire to involve in the proliferation of pulmonary artery smooth muscle cells (PASMC) underlying monocrotaline (MCT) induced pulmonary arterial hypertension (PAH) remain unclear. Western blot experiments found BMP7 was increased in pulmonary arteries isolated from MCT-PAH rat. In addition, monocrotaline pyrrole (MCTP), the putative toxic metabolite of the MCT, increases the expression of BMP7, proliferating cell nuclear antigen (PCNA) and activin A receptor type 2A, but decreases bone morphogenetic protein receptor type 2 in cultured pulmonary artery smooth muscle cells (PASMC). In PASMCs, exogenous BMP7 leads to the decreasing expression of activin A receptor type 2, increasing phosphorylation of p38MAPK and elevation of P21. However, BMP7 treatment results in the increasing expression of activin A receptor type 2A, p38MAPK, and PCNA in bone morphogenetic protein receptor type 2 knockdown PASMCs. Knockdown of activin A receptor type 2A abrogated the MCTP-induced PCNA and cell cycle progression. MCTP treatment lead to the expression of BMP7, suppression of bone morphogenetic protein receptor type 2 but increasing expression of activin A receptor type 2A, the BMP7 mediated PASMC proliferation via preferential activation of an activin A receptor type 2A signaling axis.